Mechanical Properties of Untreated and Alkaline Treated Kenaf and Ramie Fabric Reinforced Epoxy Composites by Md Rezali, Khairul Azmi
  
UNIVERSITI PUTRA MALAYSIA 
 
MECHANICAL PROPERTIES OF UNTREATED AND ALKALINE 
TREATED KENAF AND RAMIE FABRIC REINFORCED EPOXY 
COMPOSITES 
 
 
 
 
 
 
 
 
 
 
 
KHAIRUL AZMI BIN MD. REZALI 
 
FK 2008 87 
  
MECHANICAL PROPERTIES OF UNTREATED AND ALKALINE 
TREATED KENAF AND RAMIE FABRIC REINFORCED EPOXY 
COMPOSITES 
 
 
 
 
 
 
 
 
 
By 
 
 
KHAIRUL AZMI BIN MD. REZALI 
 
 
 
 
 
 
 
 
 
Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia, 
in Fulfilment of the Requirements for the Degree of Master of Science 
 
November 2008
 i 
DEDICATION 
First of all and before every thing , I submit in humility and gratitude to my beloved  
creator “ Allah Subhana Wa Taala ” for having blessing me this opportunity and 
protecting me from major obstacles in fulfilling this thesis. 
I would not be truly thankful also if I did not express gratitude towards my mum, 
Rokiah and my dad, Md. Rezali, who always motivate and support during my works 
in finishing my thesis.  
Finally, this thesis is dedicated to all those who believe in the richness of learning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ii 
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MECHANICAL PROPERTIES OF UNTREATED AND ALKALINE 
TREATED KENAF AND RAMIE FABRIC REINFORCED EPOXY 
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By 
KHAIRUL AZMI BIN MD REZALI 
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This research work is concerned with the determination of tensile, flexural and 
impact properties of kenaf and ramie fabric reinforced epoxy composites at three and 
eleven layers of fibre and different treatment (i.e. alkaline or non-alkaline) methods. 
The specimens were prepared using hand lay-up technique. The tensile and flexural 
tests were performed using an INSTRON 5507 universal testing machine and the 
high velocity impact test were performed using Ballistic Automated Network Gun 
systems (BANG) at projectile speed of 73 m/s, 160 m/s, 230 m/s and 278 m/s. In this 
study, the fibre has been treated by 6% alkaline treatment. Two main purposes of this 
thesis are to determine and compare the result of tensile, flexural and impact 
properties for kenaf and ramie composite, and also for composite (kenaf and ramie) 
with and without 6% of alkaline treatment. The result shows that 6% of alkaline 
treated of composites possess decreased value of tensile and flexural strength for 
kenaf and ramie composite because of high percentage of alkaline treatment. 
However, the increased value of impact properties found after adding 6% of alkaline 
 iii 
treated. The outcome of the result clearly shows that ramie composite is better than 
kenaf composite in tensile and flexural properties. But in impact properties, the 
outcome result shows that kenaf composite is better than ramie composite.  
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SIFAT MEKANIKAL KOMPOSIT KENAF DAN RAMIE FABRIK 
BERTETULANG EPOKSI MATRIKS TANPA DAN DENGAN RAWATAN 
KIMIA ALKALI 
 
Oleh 
KHAIRUL AZMI BIN MD REZALI 
Jun 2008 
 
Pengerusi: Profesor Dr. Mohd. Sapuan Salit, PEng., Ph.D 
Fakulti: Kejuruteraan 
 
Penyelidikan ini adalah berkaitan untuk menentukan sifat tegangan, lenturan dan 
hentaman untuk komposit epoksi gentian fabrik kenaf dan ramie pada 3 dan 11 
lapisan fabrik dengan dan tanpa rawatan kimia alkali. Pembuatan spesimen komposit 
ini dijalankan dengan menggunakan teknik bengkalai tangan dan pemampatan acuan. 
Ujian tegangan dan lenturan dibuat dengan menggunakan mesin INSTRON 5507 dan 
ujian hentaman pula dibuat menggunakan sistem rangkaian senjata ballistik 
automatik (BANG) pada halaju peluru 73 m/s, 160 m/s, 230 m/s and 278 m/s. Fabrik 
dalam penyelidikan ini telah dirawat dengan 6% rawatan alkali. Tujuan kajian ini 
adalah bertumpu kepada dua tujuan utama iaitu mendapatkan hasil sifat tegangan, 
lenturan dan hentaman halaju tinggi pada komposit kenaf dan ramie, dan untuk 
komposit (kenaf dan ramie) yang ditambah dan tidak ditambah dengan 6 peratus 
rawatan kimia alkali. Keputusan menunjukkan 6% rawatan alkali memberikan nilai 
yang berkurangan pada sifat tegangan dan lenturan untuk komposit kenaf dan ramie 
disebabkan jumlah peratusan pada alkali yang terlalu tinggi. Walau bagaimanapun, 
 v 
peningkatan nilai dapat ditunjukkan pada sifat hentaman selepas 6% rawatan alkali. 
Keputusan tesis ini juga menunjukkan komposit ramie adalah lebih baik berbanding 
komposit kenaf pada sifat tegangan dan lenturan. Tetapi pada sifat hentaman, 
keputusan menunjukkan komposit kenaf adalah lebih baik daripada komposit ramie.  
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